A rapid radiometric method for susceptibility testing of Mycobacterium aviumintracellulare to eight chemotherapeutic agents was compared with a conventional method. Results were available within 72 h by radiometric testing in contrast to 21 days by the conventional method. The radiometric and conventional methods agreed in 61% of the tests, but growth inhibition of 250% was detectable only by radiometric testing in an additional 36.5% of the tests. In only 2.5% of the tests was the radiometric method unable to detect complete inhibition shown by the conventional method. Quantifiable increases in inhibition with increasing concentration of isoniazid were more frequently detectable by the radiometric method than by conventional testing. The radiometric method is a simple, rapid, and quantitative test for drug susceptibility of mycobacteria and warrants further investigation.
Mycobacterium avium-intracellulare is an important cause of human mycobacterial infection in the United States (6, 22) . Furthermore, M. avium-intracellulare infections are recognized with increasing frequency in immunocompromised patients (16) . Chemotherapy with up to six antimycobacterial drugs simultaneously has frequently proven to be unsuccessful, and surgical therapy is beneficial in only a minority of selected patients (2, 7, 14, 17, 23 Sensi-Disc microbial susceptibility disks (BBL) were utilized for the conventional method, except for the following disks, which were prepared in our labo-ratory: INH, 5 ,ug/ml; CS, 20 jig/ml; and CFZ, 1 .g/ml.
Because CFZ diffused poorly from the disks, an agar dilution method was performed for this drug. Radiometric method. Buddemeyer's radiometric method has been described in detail previously (3) (4) (5) . Briefly, the components consisted of an inner sterile glass vial surrounded by a filter paper saturated with concentrated toluene solution and moistened with 2 M NaOH. The glass vial-filter paper component was placed in an outer polyethylene vial.
On the day of the experiment, previously prepared broth cultures of M. avium-intracellulare and 1 (ii) Radiometric method. A previous report with other human pathogens suggested that inhibition of at least 50% of the metabolic activity of the organisms was indicative of susceptibility to the drug by the radiometric method (9) . Thus, two preliminary categories were formed for comparison with the conventional method: <50% and 250% inhibition.
RESULTS
Radiometric method: preliminary studies. To determine the appropriate method, preliminary studies were done in which the following optimal conditions were determined. A 4-to 7-day-old inoculum diluted to yield 106 or 107 colony-forming units per ml in a ratio of 1:5 (broth culture/liquid medium) produced optimal control growth (Fig 1A) .
[14C]formate consistently produced satisfactory control 14CO2 evolution in a random sample of isolates (Fig. 1B) . Middlebrook 7H9 plus ADC or OADC medium was superior to Proskauer Beck medium with or without glycerol (Fig. 1C) .
Comparison between the conventional and radiometric methods. Of the 20 isolates, 2 were excluded in the final analysis because of poor growth in the control group. Figure 2 shows typical examples of experinmental results illustrating no inhibition or inhibition of growth of M. avium-intracellulare in response to antimycobacterial agents. Table 1 shows a comparison between the radiometric and conventional methods. Overall, there was 61% agreement for all of the drugs between the two tests. There was a good agreement of results for isolates tested with INH at 0.2 ,Ig/ml (100%), PAS (94%), RF (83%), SM at 10 ,ug/ml (78%), ETA (61%), and CFZ (59%). In an additional 36.5% of the tests, growth inhibition of 250% was detectable only by the radiometric method. This was most notable with CS (83% of isolates), but was also evident in isolates treated with INH at 5 ug/ml (61%), SM at 2 jig/ ml and EMB (both 56%), and INH at 1 ,ug/ml (50%).
In only 2.5% (5 of 197) of the tests where there was complete inhibition (<1% growth compared with controls) by the conventional method was there no significant inhibition (<50% inhibition) by the radiometric method (Table 1 ).
An increase in percent inhibition detectable by the radiometric method was noted in 94% of isolates treated with increasing concentrations of INH ( Replication time of M. avium-intracellulare Replication time of M. avium-intracellulare as determined by Buddemeyer's method was 13.7 + 3.5 h. This resembles the generation times reported for slow-growing mycobacteria such as Mycobacterium tuberculosis (15 h) and Mycobacterium kansasii (13 h) on 7H9 medium (8) .
DISCUSSION
Detection of drug resistance and screening for more effective chemotherapeutic agents are important indications for drug susceptibility testing of mycobacteria (8) . However, laboratory standardization of the current method has been difficult (20) , and translation of laboratory re- sults into clinical application is uncertain. Furthermore, the prolonged time required for the conventional method, added to the initial time needed to isolate the organism from clinical material, contributes to delay in instituting appropriate chemotherapy. For these reasons, there is a need for a method that is simple, rapid, quantitative, and clinically relevant.
The radiometric method that we report reduced the time for drug susceptibility measurement by 85%. The method was at least as sensitive as the conventional method in detecting growth inhibition. Agreement between the two methods was highest with INH at 0.2 ,g/ml, SM at 10,ug/ml, RF, PAS, ETA, and CFZ. Discrepancies between results of the two methods were noted with CS, EMB, INH at 1 and 5 ,ug/ml, and VOL. 19, 1981 (11) and lack of correlation between conventional and radiometric methods (15) with EMB have been observed. These discrepancies may be due to reduced cell cohesion in the presence of EMB leading to an increase in colony-forming units early in the incubation period (13) and also may be due to the effect of culture media on bacterial susceptibility to EMB (10 
